Neutrophils were collected 16 h after thioglycolate injection. Five million neutrophils/ml of medium were cultivated for 24 h in DMEM containing 10% LPDS and 1% P/S. Thereafter, conditioned media were collected and used for zymography.
Quantification of 2-arachidonoyl glycerol (2-AG) in plasma, aorta, and macrophages
Aortae were homogenized in 800 µl dH2O. Two hundred µl of plasma were mixed with 800 µl dH2O. Peritoneal macrophages were scraped from the 6-well plates with ice-cold PBS and lysed by sonication (2 x 15 sec with 30 sec intervals on ice). Thereafter 800 µl of lysate was used for further analysis. Lipids were extracted twice with 4 ml CHCl3/MeOH/H2O (2:1:0.6, v:v:v) , containing 2 µg C17:0 monoglyceride (Avanti Lipids, Alabaster, AL) as internal standard. The lipid-containing organic phase was dried and monoglycerides were isolated by solid phase extraction using a self-packed silica gel column. Fractions were obtained by eluting lipids with 99: 1 and 90:10 CHCl3:MeOH (v:v) consecutively. 2-AG concentrations were quantitated in the latter fraction using an AQUITY-UPLC (Waters, Manchester, UK) equipped with a BEH-C18-column (2.1x150 mm, 1.7 µm; Waters, Manchester, UK) coupled to a SYNAPT™ G1 qTOF HD mass spectrometer (Waters, Manchester, UK) equipped with an ESI source [2] .
Complete blood cell count and immunophenotyping of bone marrow
One hundred µl of blood was drawn from v. facialis into EDTA-coated tubes (Kabe Labortechnik, Nuembrecht-Eisenroth, Germany). Complete blood cell count was performed with the Cell Counter Analyzer MS9-5V (Melet Schloesing Laboratories GmbH, Maria Enzersdorf, Austria).
For bone marrow analysis, femurs and tibias were collected and the marrow was flushed out of the bones with Hanks' balanced salt solution containing 1 mM EDTA. Washed cell pellets were resuspended in 200 µl antibody cocktail and incubated at RT for 10 min. Finally, cells were washed in PBS (containing 0.5% BSA, 0.025% sodium azide) and subsequently analyzed. A forward-side scatter gate excluded cell debris and remaining red blood cells. and analyses were performed using Flowjo (Treestar Inc, San Carlos, CA). Frequencies of specific cell types were calculated as the percentage of living cells.
MCP-1 and IL-6 ELISAs
Blood was drawn from WTD-fed ApoE-/-and DKO mice. After 1 h at RT, serum was isolated by centrifugation at 660 x g for 15 min at RT. MCP-1 (R&D Systems Inc., Minneapolis, MN ) and IL-6 (Enzo Life Sciences, Lausen, Switzerland) concentrations were determined by ELISA according to the manufacturer's protocol.
Gel zymography
Fifty µl of neutrophil-conditioned media were separated by SDS-PAGE (8%, 0.2% gelatine)
for 2 h at 90 V. SDS was removed from the gel by washing with 2.5% Triton X-100 in PBS for 40 min at RT. Thereafter, the gel was incubated in buffer (50 mM Tris-HCl, 0.15 M NaCl, 10 mM CaCl2, pH 7.9) for 20 h at 37°C. Gels were then stained with 0.05% Coomassie brilliant blue solution and the gelatinolytic activity was measured by inverted densitometry of clear bands using ImageJ software.
Western blotting
Macrophages and aortae were lysed in RIPA buffer and protein concentrations from cell lysates were determined (Bio-Rad DC protein assay; Bio-Rad Laboratories, Hercules, CA).
One hundred μg of macrophage protein and 50 µg of aortic protein/lane were separated by SDS-PAGE (15%). Proteins were transferred to nitrocellulose membranes (Hybond-C Extra;
Amersham Biosciences, Piscataway, NJ). Non-specific binding sites were blocked by incubating the membrane with 5% non-fat dry milk in 1x TBS-T buffer (150 mM NaCl, 10 mM Tris, 0.1% Tween 20, pH 8) for 2 h at RT. Blots were incubated with rabbit polyclonal antibodies against CB2R (1:1,000) (Abcam, Cambridge, UK) or caspase 3 (1:1,000) (Cell Signaling Technology, Danvers, MA) and mouse monoclonal antibody against β-actin
(1:20,000) (Santa Cruz, Heidelberg, Germany). HRP-conjugated goat anti-rabbit (1:2,500) and rabbit anti-mouse antibodies (1:500) (Dako, Glostrup, Denmark) were visualized by enhanced chemiluminescence detection (Clarity TM Western ECL substrate; Bio-Rad) using a ChemiDoc TM MP imaging system (Bio-Rad, Hercules, CA).
MG hydrolase activity was determined as previously described [1] . Macrophages were lysed in MG hydrolase lysis buffer (250 mM sucrose, 1 mM EDTA, 0.1% Triton X-100, 20 µM DTT, pH 7.0). Thereafter, 120 µg protein were incubated with 100 µl substrate (2 mM rac-1(3)-oleoyl glycerol bound to fatty acid-free BSA in equimolar ratio in 50 mM potassium phosphate buffer, pH 7.0) for 30 min at 37°C. The reaction was stopped by adding 200 µl chloroform, samples were vortexed vigorously and centrifuged at 10,000 x g for 5 min at 4ºC.
Free glycerol was estimated in 50 µl of the aqueous phage (Sigma-Aldrich, St. Louis, MO)
according to manufacturer's instructions.
Cytosolic Ca 2+ imaging using Fura-2/AM Ca 2+ imaging was performed as previously described [3] . Macrophages of ApoE-/-(n=4) and DKO (n=6) mice were plated on 30 mm glass coverslips. Prior to experiments, cells were incubated for 40 min with 2 µM Fura-2/AM (TEFLabs; Austin, TX) and maintained in HEPES buffer (138 mM NaCl, 5 mM KCl, 2 mM CaCl2, 1 mM MgCl2, 1 mM HEPES, 2.6 mM NaHCO3, 0.44 mM KH2PO4, 0.34 mM Na2HPO4, 1 mM glucose, 0.1% vitamins, 0.2% essential amino acids, 1% P/S, pH 7.4). All buffers were supplemented with 0.25 mM sulfinpyrazone (SigmaAldrich, St. Louis, MO) to prevent Fura-2/AM efflux from macrophages. During experiments, cells were perfused with HEPES buffer (145 mM NaCl, 5 mM KCl, 2 mM CaCl2, 1 mM MgCl2, 10 mM glucose, 10 mM HEPES, pH 7.4), and stimulated with 20 µM 2-AG followed by 200 µM ATP (final concentrations). Single cell measurements were performed on a Zeiss
AxioVert inverted microscope (Zeiss; Goettingen, Germany) equipped with a polychromator illumination system (VisiChrome, Visitron Systems; Puchheim, Germany) and a thermoelectric-cooled CCD camera (Photometrics CoolSNAP HQ, Visitron Systems).
Macrophages were imaged with a 40X oil-immersion objective (Zeiss). Cells were alternately illuminated at 340 and 380 nm (340HT15, 380HT15, Omega Optical; Brattleborough, VT), while fluorescence emission was recorded at 510 nm (510WB40, Omega Optical). Data were acquired by VisiView 2.0.3 (Visitron Systems) software. Results of Fura-2/AM measurements are shown as normalized ratios (F380/F340)/R0 to correct for photobleaching.
Cellular cholesterol efflux
Macrophages were incubated with 50 μg/ml acLDL (pre-loaded with 0.5 μCi/ml 
Nile red staining and fluorescence microscopy
Thioglycolate-elicited peritoneal macrophages were plated in 6-well plates for 24 h in DMEM/10% LPDS/1% P/S. Cells were washed twice with pre-warmed PBS and cultured for 24 h in the absence or presence of VLDL or acLDL (100 µg protein/ml medium). Thereafter, cells were washed twice with pre-warmed PBS and fixed with 10% methanol-free formalin for 10 min. Lipid droplets were visualized after Nile red staining (2.5 μg/ml) by confocal laser scanning microscopy using an LSM 510 META microscope system (Carl Zeiss GmbH, Vienna, Austria). Pictures (x63) were taken at excitation 543 nm and signals were recorded using a 560 nm long pass filter.
Apoptosis assay
Apoptosis of thioglycolate-elicited peritoneal macrophages was assayed by BD Pharmingen™ FITC Annexin V apoptosis detection kit I (BD Biosciences, San Jose, CA).
Two million cells were incubated with DMEM + 10% LPDS + 1% P/S for 24 h. Thereafter, cells were either incubated with or without 100 µg protein/ml VLDL or acLDL for additional 24
h. Cells were then washed three times with ice-cold PBS. FITC Annexin V and PI staining was performed according to manufacturer's instructions. Data were acquired using Guava easyCyte™ 8 flow cytometer (Merck Millipore, Darmstadt, Germany).
RNA isolation and quantitative real-time PCR analysis
Total RNA from abdominal aortae was isolated using TriFast™ reagent according to the LPDS, and 1% P/S for 150 min. Cells were washed three times with PBS and the fluorescence was determined after addition of trypan blue to quench the extracellular probe.
After aspiration of trypan blue, the fluorescence was measured at 484 (excitation) and 535 nm (emission) on a Victor 1420 multilabel counter (PerkinElmer Life Sciences, Waltham, MA).
Experimental readings were normalized to protein content.
In vivo treatment of mice with SR144528
ApoE-/-and DKO mice were treated with the peripheral CB2R inverse agonist SR144528
(Cayman Chemicals, Ann Arbor, MI) for 3 weeks (during the last 3 weeks of 8 week WTD feeding). SR144528 was dissolved in vehicle (0.2% ethanol in 1% Tween80/PBS) and administered daily in a dose of 0.75 mg/kg body weight via gastric gavage [4] .
Preparation of histological sections for atheroassays
Mice were anesthetized by i.p. injections of sodium-pentobarbital (50 mg/kg body weight).
Mice were perfused with PBS/EDTA for 10-15 min. The abdominal part of the aorta was removed and frozen in liquid N 2 for RNA isolation. Animals were then perfused with 10% neutral buffered formalin (methanol-free) for 15 min. Adventitial adipose tissue was carefully removed from the upper part of the aorta, which was then excised from the thoracic cavity, cut open in a Y-formation, and stored in formalin until staining. Upper two thirds of the heart were fixed with formalin for 24 h. Fixed tissues were stored in 30% sucrose. One day before sectioning, hearts were transferred into Neg-50™ frozen section medium (Richard-Allan Scientific, Kalamazoo, MI). Serial sections (7-8 μm) of aortic root were cut at -20°C using a cryostat-microtome (HM 560 Cryo-Star; Microm International GmbH, Walldorf, Germany).
Oil red O staining of aortae and aortic valve sections
Oil red O (0.5 g) was mixed with 100 ml isopropanol under constant stirring for 24 h. The working solution (30 ml of filtered stock plus 20 ml dH2O, mixed for 10 min, filtered) was freshly prepared before use.
Aortae were washed with PBS for 1 min and then placed in 70% isopropanol for 5 min.
Thereafter, aortae were stained with oil red O working solution for 20 min and then dipped into 70% isopropanol to remove excessive oil red O. Aortas were pinned on black dissecting wax and images were taken using a stereo zoom microscope (Olympus SZX12). Aortic root sections were fixed in 10% methanol-free neutral buffered formalin for 10 min. Sections were incubated in 70% isopropanol for 5 min, oil red O for 15 min, dipped into 70% isopropanol, counterstained with hematoxylin for 5 min, and washed in 0.1% NaHCO3. Sections were air dried and mounted with Kaiser's glycerol mounting medium (Merck, Darmstadt, Germany).
Mean lesion area (mm 2 ) was calculated from 14-15 consecutive oil red O-stained sections per mouse. Images were taken with ScanScope T3 whole slide scanner (Aperio Technologies, Bristol, UK). Plaque areas were quantitated with ImageJ software.
Monoclonal antibody to macrophages-2 (MoMa-2) immunostaining
Histological sections were fixed for 15 min in formalin and washed three times with PBS.
Sections were blocked for 30 min with peroxidase blocking solution (Lab Vision, Fremont, CA) and washed two times with PBS. Thereafter, Ultra V block (Lab Vision, Fremont, CA) was added for 7 min. Sections were incubated with primary monoclonal antibody against macrophages-2 (MoMa-2, 1:600; Acris, Hiddenhausen, Germany) for 1 h at RT and then at 4°C overnight. Sections were washed two times with PBS, incubated for 3 h at RT with polyclonal rabbit anti-rat secondary antibody coupled to horseradish peroxidase ( 
